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SRWHQWLDOHIIHFWLYHQHVVRUQRWRIDJXLGDQFHV\VWHPLQVWUXPHQWHGPDFKLQHDQG6,7(&+WKHGLVWULEXWRU
RIWKHJXLGDQFHV\VWHPRQEHKDOIRIWKHPDQXIDFWXUHU75,0%/(
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ILQLVKLQJ WLPH WKH XVH RIPDFKLQHU\ WKH UHODWHG FRQVXPSWLRQ RI IXHO DQG HPLVVLRQV RI SROOXWDQWV ZLOO
FRQFRPLWDQWO\GHFUHDVH%HVLGHVWKHSUHVHQFHRIDPDQZDONLQJLQWRWKHEDQNFORVHWRWKHPDFKLQHLQDQ
RIWHQ VWHHS VLWH FRQILJXUDWLRQ LQFUHDVHV WKH ULVN RI LQMXU\ +HQFH WKH LQWHUHVW RI WKLV VWXG\ SKDVH LV
WZRIROG EHFDXVH LW LPSURYHV WKH EDODQFH RI HPLVVLRQV RQ WKH VLWH DQG UHGXFHV WKH ULVN RI LQMXU\ WR
SHUVRQQHORQWKHJURXQG
0RGHOLQJWKHHQYLURQPHQWDOSHUIRUPDQFHRIWKHPDFKLQHU\
,Q WKH /LIH &\FOH $VVHVVPHQW /&$ IUDPHZRUN WKH SRWHQWLDO HQYLURQPHQWDO LPSDFWV RI PDFKLQHV
ZHUHDVVHVVHGIURPWKHLUGDLO\IXHOFRQVXPSWLRQ*XLQWROLGDWDEDVHE\XVLQJ(&25&(DSSOLFDWLRQ7KH
(&25&( DSSOLFDWLRQ LV D IUHHZDUH GHYHORSHG E\ ,IVWWDU LQ RUGHU WR DVVHVV WKH SRWHQWLDO HQYLURQPHQWDO
LPSDFWVRI URDGVDWGLIIHUHQW VWDJHVRI WKHLU OLIHF\FOH LHSUHOLPLQDU\HDUWKZRUNFRQVWUXFWLRQXVHDQG
PDLQWHQDQFH,WDOORZVFRPSDULQJEHWZHHQYDULRXVFRQVWUXFWLRQWHFKQLTXHVDQGW\SHVRIPDWHULDOV+HUH
XSVWUHDP SURFHVVHV WKDW ZHUH QRW GLUHFWO\ UHODWHG WR WKH DWPRVSKHULF HPLVVLRQV RI ZRUNLQJPDFKLQHV
KDYHQRWEHHQLQFOXGHGLQWKHFDOFXODWLRQVHJSURGXFWLRQDQGWUDQVSRUWRIIXHOHOHFWULFLW\PDFKLQHVDV
ZHOODVRILPSRUWHGPDWHULDOV%DVHGRQWKHGDLO\IXHOFRQVXPSWLRQVRIWKHH[FDYDWRUVDQGGXPSHUVWKH
UHODWHGDWPRVSKHULFHPLVVLRQVRIFKHPLFDO VXEVWDQFHVZHUHHVWLPDWHGE\XVLQJ WKHHPLVVLRQ IDFWRUV IRU
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KHDY\GXW\ YHKLFOHV +XJUHO DQG -RXPDUG  7KHVH HPLVVLRQ IDFWRUV FRQVLVW RI DYHUDJHG YDOXHV
+RZHYHU VLQFH XQFHUWDLQWLHV KDYH QRW EHHQ DWWULEXWHG WR WKH DYDLODEOH GDWD LQ WKH OLWHUDWXUH FXUUHQW
UHVHDUFKHVDUHOHGLQRXUODERUDWRU\WRHYDOXDWHYDULDWLRQVLQWKHHPLVVLRQIDFWRUVRIHDUWKZRUNPDFKLQHV
DV D IXQFWLRQ RI WKHLU DFWLYLW\ DQG LQVLWX VRLO FKDUDFWHULVWLFV 2QFH WKH HPLVVLRQV GHWHUPLQHG WKH
(&25&(DSSOLFDWLRQHYDOXDWHGVL[GLIIHUHQWHQYLURQPHQWDOLQGLFDWRUV9HQWXUDHWDO7KHVH
ZHUH FRQVXPHG HQHUJ\ LH (( 0- JOREDO ZDUPLQJ SRWHQWLDO LH *:3 NJ HT &2 ,3&&
DFLGLILFDWLRQSRWHQWLDO LH$3NJHT62*RHGNRRSHXWURSKLFDWLRQLQGH[LH(,NJ
HT32*RHGNRRSSKRWRFKHPLFDOR]RQHFUHDWLRQSRWHQWLDOLH32&3NJHT&+*RHGNRRS
DQGWR[LFLW\SRWHQWLDOLH73NJHT'&%+XLMEUHJWVHWDO([FHSWIRUHQHUJ\DOO
WKH LQGLFDWRUV ZHUH IRUPXODWHG LQ DFFRUGDQFH ZLWK %DUH DQG *ORULD  DQG %DUH  DV OLQHDU
FRPELQDWLRQVRIZHLJKWHGFRQWULEXWLRQVRIHPLVVLRQV
 ¦  Q L LMLMLM P&Į,  
ZLWK,M LQGLFDWRU UHODWLYH WR WKHSRWHQWLDOHQYLURQPHQWDO LPSDFW³M´ HJ*:3DLM LV WKHDOORFDWLRQ
IDFWRU RI HPLVVLRQ ³L´ WR HYHU\ VLQJOH LPSDFW FDWHJRU\ ZLWKRXW XQLWV >@ &LM LV WKH LQGLYLGXDO
FRQWULEXWLRQFRHIILFLHQWRIHPLVVLRQ³L´WR³M´LQGLFDWRUXQLWVNJDQGPLLVWKHPDVVRI³L´WKDWKDVEHHQ
UHOHDVHGLQWKHHQYLURQPHQWSHUPRIHQJLQHHUHGHDUWKRUWRQRITXLFNOLPH7KHOLVWRIHPLWWHGFKHPLFDO
VXEVWDQFHV DQG SK\VLFRFKHPLFDO SDUDPHWHUV 7DEOH  XVHG LQ WKH (&25&( DSSOLFDWLRQ WR DVVHVV WKH
HQYLURQPHQWDO LQGLFDWRUV ZDV FRQVWUXFWHG E\ XVLQJ WKH DYDLODEOH LQYHQWRULHV IRU DJJUHJDWHV 0DUWDXG
 -XOOLHQ HW DO  ELWXPHQ (XURELWXPH  FHPHQW (FRELODQ  TXLFNOLPH 6WULSSOH
VWHHO,,6,

7DEOH/LVWRIFKHPLFDOVVXEVWDQFHVDQGSK\VLFRFKHPLFDOSDUDPHWHUVXVHGLQ(&25&(DSSOLFDWLRQFDOFXODWLRQVLQRUGHUWRDVVHVV
VRPHSRWHQWLDOHQYLURQPHQWDOLPSDFWVRIHDUWKZRUNDFWLYLW\
,QGLFDWRU $LU :DWHU 6RLO
*OREDOZDUPLQJ
SRWHQWLDO*:3 &+&2&)+DORQV
12 QF QF
$FLGLILFDWLRQ
SRWHQWLDO$3
+&O+)+6+621+12[62[ ++%2&22+ QF
(XWURSKLFDWLRQ
LQGH[(,
1+12[3 &2'11+1+

12í12í3 13
3KRWRFKHPLFDO
R]RQHSRWHQWLDO
32&3
&212[62[&Q+QQ &Q+Q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Q +&{&++&{1+& 20H2+
0H&+20H&22+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& 2(W2+
(W&+2(W&22+3K+3K2+3K
&+23K0H3K(W0H3K0H3$+
+& &+&O3&%3&'''&(2+&
102&
QF QF
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
$V%D%H&G&R&U&X+J0R1L
3E6E6H6Q7O9=Q12[62[+&O
+61+&6+& 23K+3K2+3K
0H3K(W0H3K0H+$3+& &+&O
'&(30
$V%D&G&R
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1L3E6E6H
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7KHHQHUJ\LQGLFDWRU((ZDVHYDOXDWHGIURPGDLO\IXHOFRQVXPSWLRQDQGLQYHQWRULHVIRUTXLFNOLPHSURGXFWLRQ
+DORQVRUJDQLFKDOLGHVZLWKIRUPXOD&)&O%U+DORQ&)%U+DORQDQG&)%U+DORQ3$+VHPL
YRODWLOHLHWRULQJSRO\F\FOLFDURPDWLFK\GURFDUERQVVXFKDVQDSKWKDOHQHDFHQDSKWK\OHQHDFHQDSKWKHQHDQWKUDFHQH
IOXRUHQHSKHQDQWKUHQHDQGXSWREHQ]R>D@S\UHQH3&%3&''ORZHUPROHFXODUZHLJKWSRO\FKORULQDWHGELSKHQ\OVIURP3&%
WR3&%DQGSRO\FKORULQDWHGGLEHQ]RGLR[LQV3&''IURPIXHOJDV2+&RUJDQLFKDORJHQFRPSRXQGVUHJURXSKDORJHQHRXV
PDWWHUVDGVRUEDEOHRUJDQLFKDORJHQVDQGKDORFDUERQVRWKHUWKDQGLFKORURHWKDQHLH'&(DQG+& &+&O102&QRQ
PHWKDQHRUJDQLFFRPSRXQGVUHJURXSRUJDQLFPDWWHUVXQVSHFLILHGK\GURFDUERQFRPSRXQGVDQGQRQPHWKDQHYRODWLOHRUJDQLF
FRPSRXQGVQFQRWFRQVLGHUHGLQWKLVVWXG\

3ULRU WRFDOFXODWLRQV WKHFRQVLVWHQF\RIGDWD VHWV WKHLUERXQGDULHV UHODWLYH WR WKHHDUWKZRUNGRPDLQ
WKHVLJQLILFDQFHDQGWKHPHWKRGRORJ\IRUFKDUDFWHUL]DWLRQRIHPLVVLRQVKDYHEHHQFDUHIXOO\FKHFNHGDQG
YDOLGDWHG7KHYDOXHRIWKHFRQWULEXWLRQFRHIILFLHQWVDUHSURYLGHGLQ*RHGNRRS+XLMEUHJWVHWDO
DQG ,3&& 7KURXJKRXW WKH WH[WZHZLOO UHIHU WR WKH VHOHFWHGSDQHORI LQGLFDWRUVDV ,
7KLV SDQHO LVZLGHO\ XVHG LQ/&$ VWXGLHV WR FRQVLVWHQWO\ SUREH WKHSRWHQWLDO HQYLURQPHQWDO LPSDFWV RI
YDULRXV SURGXFWV DQG VHUYLFHV <HW LW LV ZRUWK QRWLFH WKDW GXH WR WKH IDFW WKDW XQFHUWDLQWLHV ZHUH QRW
DWWULEXWHGWRWKHDYDLODEOHGDWDLQWKHOLWHUDWXUHJDLQHGUHVXOWVVKRXOGRQO\EHFRQVLGHUHGDVLQGLFDWLYH
5HVXOWVDQGGLVFXVVLRQ
7ZRGLIIHUHQWHDUWKZRUNVQDPHO\FDVHVWXGLHVZHUHSURFHVVHGWRFRPSDUHEHWZHHQWKHFRQYHQWLRQDO
DQG*36JXLGHGRSHUDWLRQV7KHILUVWRQHDOORZHGSURELQJWKHHIIHFWRIWUDQVSRUWGLVWDQFHIRUH[FDYDWHG
HDUWKDQGWKXVWKHFRQVWDQF\RIWKHJHRPHWU\RIWKHSURMHFWXSRQWKHWXUQRYHURIGXPSHUV7KHVHFRQG
RQHDOORZHGHYDOXDWLQJWKHSURGXFWLRQUDWHVLQWHUPVRIHDUWKYROXPHDQGPHFKDQLFDOSURSHUWLHV
3HUIRUPDQFHRI*36HTXLSSHGPDFKLQHVORZLQIOXHQFHRIWUDQVSRUWGLVWDQFHFDVH
%HORZRQILJXUH LVD WKUHHGLPHQVLRQDO UHSUHVHQWDWLRQRI WKH ILUVWFDVHVWXG\7KLVFRQVLVWVRI WKH
PRYLQJ RI DQ DEXWPHQW RI EULGJH SLHU LH DERXW  P )LJXUH  VKRZV WKH YLVXDO FRPSDULVRQ
EHWZHHQWKHWKHRUHWLFDOSURILOHXSSHUSDQHOLQILJXUHDQGSURILOHVIORRUHGZLWK*36ERWWRPSDQHOLQ
ILJXUH ,W LVQRWZRUWK\ WKDWPRVWRI WKHPDWHULDO OHIWRQVLWH UHVXOWHG IURPDSUDFWLFDO FRQVLGHUDWLRQ
SUHVHUYLQJDURFNYHLQZLWKDYHU\JRRGPHFKDQLFDOVWUHQJWK
7KHWRSRJUDSKLFDOVXUYH\FDUULHGRXWLQIRXUGLVWLQFW]RQHVRIWKHHDUWKZRUNJDYHDQDYHUDJHDEVROXWH
YDOXHRIrFPIURPWKHWKHRUHWLFDOSURMHFW7KLVLVOHVVWKDQWKHrFPVWDQGDUGLPSRVHGE\WKH&&73
7KH ODUJHVW GLIIHUHQFHV DUH ORFDWHG LQ SHDN VORSH FORVH WR r FP 7KH ERWWRP RI H[FDYDWLRQ ZKLFK
DFFRXQWVIRUWKHPDLQFRQVWUDLQWIRUWKHZRUNLVGRZQWRDQDFFXUDF\RIrFP










)LJ&RPSDULVRQEHWZHHQWKHHDUWKZRUNSURMHFWOHIWKDQGSDQHODQGWKHDFWXDOHDUWKFRQVWUXFWLRQULJKWKDQGSDQHO
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7KLV LV D YHU\ JRRG SHUIRUPDQFH IRU D SURGXFWLRQ RI WKH FDOLEHU RI H[FDYDWRU $ $V UHJDUGV WKH
SHUIRUPDQFHWKHFDOFXODWHGKRXUO\FXEDWXUHRIWKHLQVWUXPHQWHGH[FDYDWRUZDVDOZD\VFORVHWRPK
)LJ
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


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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K

1RPLQDOSURGXFWLYLW\
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K


)LJ(YROXWLRQRISURGXFWLYLW\DVDIXQFWLRQRIWKHWUDQVSRUWGLVWDQFHIRUH[FDYDWHGPDWHULDOV
7KLVYROXPHLVaORZHU WKDQH[SHFWHGYDOXHVPK<HW LWFRUUHVSRQGV WR WKH WKHRUHWLFDO
HIILFLHQF\RIH[FDYDWRU$WKXVLQGLFDWLQJWKDWWKH*36UHODWHGFRQVWUDLQWVGLGQRWVLJQLILFDQWO\DIIHFWWKH
QRPLQDOSURGXFWLYLW\%HVLGHVWKHFRPSOH[LW\RIWKHH[FDYDWLRQWREHSHUIRUPHGLVDILUVWH[SODQDWLRQ,Q
DGGLWLRQWKHHVWDEOLVKPHQWRIDQHZV\VWHPDOZD\VFDXVHVDQDGMXVWPHQWSKDVHZKLFKPD\H[SODLQWKLV
UHVXOW7KLVUHVXOWLVHYHQPRUHUHSUHVHQWDWLYHVLQFHWKHWUDQVSRUWGLVWDQFHLVYDULDEOHUDQJLQJIURPDYHU\
VKRUWGLVWDQFHLHPWRORQJHUGLVWDQFHVLHXSWRP7KLVLQGLFDWHVWKDWWKHSURGXFWLYLW\DQG
DFFXUDF\RI*36LQVWUXPHQWHGH[FDYDWRULVEDUHO\DIIHFWHGE\WUDQVSRUWGLVWDQFHVIRUH[FDYDWHGHDUWKDQG
WKHWXUQRYHURIGXPSHUV
3HUIRUPDQFHRI*36HTXLSSHGPDFKLQHVORZLQIOXHQFHRIWKHH[FDYDWHGPDWHULDOFDVH
7KHVHFRQGVWXG\FDVHFRQFHUQV WKHH[FDYDWLRQRIDUHWHQWLRQUHVHUYRLU7KHDYHUDJHSURGXFWLRQZDV
rPK)LJ&RQVLGHULQJWKHQDWXUHRIWKHH[FDYDWHGHDUWKWKLVPRVWO\FRQVLVWHGRIURFNVDQG
ORRVHPDWHULDOV ERWK DURXQG RI H[FDYDWHG DPRXQWV ,W FDQEH VHHQ LQ ILJXUH WKDW WKHQDWXUHRI
H[FDYDWHGHDUWKGRHVQRWVLJQLILFDQWO\DIIHFW WKHSURGXFWLYLW\RIH[FDYDWRU$rPK IRU ORRVH
PDWHULDOVDQGrPKIRUURFNV


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
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
)LJ,QIOXHQFHRIWKHQDWXUHRIH[FDYDWHGPDWHULDOVRQWKHSURGXFWLYLW\RIH[FDYDWRUVH[FDYDWHGYROXPHUHVSVXUIDFHP
UHVSPðH[FDYDWHGILOOPUHVSP
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7KLV REVHUYDWLRQ VXJJHVWV WKDW K\GUDXOLF H[FDYDWRUV FRPPRQO\ XVHG WR FRPSOHWH FRDUVH PDWHULDO
H[FDYDWLRQOLNHH[FDYDWRU$PD\DOVRDFFRPSOLVKILQLVKLQJWDVNVZLWKRXWEHLQJQRWDEO\DIIHFWHGE\WKH
QDWXUHRIH[FDYDWHGPDWHULDOVDQGZLWKRXW VLJQLILFDQWSURGXFWLYLW\ ORVVHV)RU LQVWDQFHZKLOH UHPRYLQJ
IURP FDOFXODWLRQV WKH SKDVHV RI PRYLQJ D VLQJOH GXPS WUXFN LQ WKH VKRYHO WKH SURGXFWLYLW\ REWDLQHG
GXULQJWKHEDVLQH[FDYDWLRQZDVXSWRPK7KLVLVFORVHWRWKHH[SHFWDWLRQVRIWKHFDSDELOLWLHVRI
H[FDYDWRU$ 7DEOH$ WRSRJUDSKLFDO VXUYH\ JDYH DQ DFFXUDF\RIr FP7KLV QRW RQO\PDWFKHV WKH
&&73 H[SHFWDWLRQV EXW DOVR SURYHV WKDW WKH *36LQVWUXPHQWHG H[FDYDWRU $PD\ VXFFHVVIXOO\ EH XVHG
LQVWHDGRIWKHVPDOOHUH[FDYDWRU%WRILQDOL]HZRUNFRPSOHWLRQ
*36LQGXFHGPLWLJDWLRQRISRWHQWLDOHQYLURQPHQWDOLPSDFWV
7KHVHFWLRQSUHVHQWVDFRPSDULVRQRIWKHSRWHQWLDOHQYLURQPHQWDOLPSDFWVFDOFXODWHGIRUFRQYHQWLRQDO
H[FDYDWLRQ WHFKQLTXH DQG E\ PHDQV RI *36 LQVWUXPHQWHG H[FDYDWRUV )LUVW WKH *36LQVWUXPHQWHG
H[FDYDWRU ZDV UHOLDEOH EHFDXVH WKH SURGXFWLYLW\ DQG WKH UHTXLUHG DFFXUDF\ ZHUH DFKLHYHG LQ ERWK WKH
VWXGLHG FDVHV )XUWKHUPRUH WKH DFFXUDF\ REWDLQHG GRHV QRW UHTXLUH WKH XVH RI D ILQLVKLQJ VKRS 7KLV
UHVXOWHGLQVXEVWDQWLDOHDUQLQJVRIZRUNLQJWLPHDQGWKXVDVVRFLDWHGILQDQFLDODQGHQYLURQPHQWDOEHQHILWV
7DEOHVKRZVDVLJQLILFDQWVDYLQJRIKRXUVIRUH[FDYDWRU%KRXUVIRUGXPSHU$DQGKRXUV
IRU ZRUNHU 2YHUDOO WKH SURMHFW ODVWHG  ZRUNLQJ GD\V $W WKH PRQWKO\ VFDOH WKH XVH RI WKH *36
JXLGDQFH V\VWHP UHVXOWHG D VDYLQJ RI  / RI IXHO SHU PRQWK DJDLQVW WKH DYHUDJH FRQVXPSWLRQ RI
PDFKLQHV7DEOHE\WDNLQJZRUNLQJGD\V
7DEOH&RPSDULVRQRIWKHGXUDWLRQRIWKHGLIIHUHQWHDUWKZRUNSKDVHVIRUWKHEDVLQH[FDYDWLRQVWXG\FDVH'LVWLQFWLRQLVPDGH
EHWZHHQWKHGXUDWLRQRIWKHZRUNIRUPDFKLQHVDQGZRUNHUV
(DUWKZRUNSKDVHV 'XUDWLRQZLWKRXW*36GHYLFH 'XUDWLRQZLWK*36GHYLFH
(DUWKH[FDYDWLRQ
H[FDYDWRU$ZRUNHU
KRXUV
KRXUVRIH[FDYDWRU$
KRXUVH[FDYDWRUJXLGDQFH
KRXUVRIH[FDYDWRU$
6XUIDFHUHFWLILFDWLRQ
H[FDYDWRU%$GXPSHU
KRXUV
KRXUVH[FDYDWRU%
KRXUV$GXPSHU

7RSRJUDSK\
ZRUNHUV
KRXUV
KRXUVSURMHFWFRQFHSWLRQ
KRXUVRQVLWHZRUN
KRXUV
KRXUVSURMHFWFRQFHSWLRQ
KRXUVRQVLWHZRUN

$VUHJDUGVSRWHQWLDOHQYLURQPHQWDOLPSDFWVWKHIXHOVDYLQJVOLNHO\UHVXOWHGLQSURSRUWLRQDOGHFUHDVHV
RIPDFKLQHUHODWHGHPLVVLRQRIFKHPLFDOVXEVWDQFHLQWRWKHHQYLURQPHQW7DEOHVXPPDUL]HVWKHFDVH
WKHPRYLQJRIDQDEXWPHQWRIEULGJHSLHUYDOXHVRI,LQGLFDWRUVIRUFRQYHQWLRQDODQG*36LQVWUXPHQWHG
H[FDYDWLRQ WHFKQLTXHV ,W FDQ EH VHHQ WKDW VLQFH WKH DPRXQW RI IXHO FRQVXPHG LV WKH RQO\ YDULDEOH LQ
FDOFXODWLRQV WKH JDLQ RQ WKH LQGLFDWRUV LV KRPRJHQHRXV LH SURSRUWLRQDO WR WKDW RI IXHO FRQVXPSWLRQ
FORVHWR7KLVUHSUHVHQWVVDYLQJVRI/RIIXHODQGURXJKO\NJHT&2SHUFXELFPHWHURI
H[FDYDWHG  WUDQVSRUWHG HDUWK 5DSLG FDOFXODWLRQV LQGLFDWHG WKDW WKH DPRXQW RI H[FDYDWHG  WUDQVSRUWHG
HDUWKIRUWZRPDMRUHDUWKZRUN\DUGVLQ)UDQFHLHWKH1DWLRQDO5RDGDQGWKH/*9(VWRIWKH)UHQFK
KLJKVSHHGUDLOQHWZRUNZDVEHWZHHQPNPDQGPNP:KLOHFRQVLGHULQJD
NPORQJHDUWKZRUN\DUGWKLVZRXOGUHSUHVHQWVDYLQJVRIXSWRPRIIXHODQGWRQVHT&2
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)LQDOO\DFFRUGLQJWRWKHDSSURDFKGHYHORSHGE\;LDGRQJHWDOZKLFKLPSOHPHQWHGWKHFRQFHSW
RI JUHHQ WD[HV WKDW DUH OHYLHG RQ HPLVVLRQV DQG QDWXUDO UHVRXUFHV DQG DUH FDOFXODWHG EDVHG RQ VRFLDO
ZLOOLQJQHVVWRSD\ LQ WKH ILHOG RI HDUWKZRUN WKH YDOXHV RI LQGLFDWRUV DQG IXHO FRQVXPSWLRQ ZHUH
PRQHWL]HGE\XVLQJZHLJKWLQJIDFWRUV7DEOH,WLVZRUWKQRWLQJWKDWQRDYDLODEOHZHLJKWLQJIDFWRUZDV
IRXQG LQ WKH OLWHUDWXUHDERXW WR[LFLW\SRWHQWLDO7KLV LV OLNHO\GXH WR WKHGLIILFXOW\ LQJDXJLQJ WKHDFWXDO
LPSDFW RI ORQJ WHUPH[SRVXUH WR ORZGRVHVRI SROOXWDQWV$QRWKHU H[SODQDWLRQPD\EH WKHSROLF\HWKLF
DVSHFWV RIPRQHWL]LQJ WKH VWDWLVWLFDO OLIH RI D SRSXODWLRQ7KHXQLW RIPHDVXUHRI GLIIHUHQW HQYLURQPHQW
LPSDFWVZDVWKHHXUR¼SULFHVHXURa86GROODU
7DEOH&RPSDUDLVRQRIWKHYDOXHVRIHQYLURQPHQWDOLQGLFDWRUIRUFRQYHQWLRQDODQG*36LQVWUXPHQWHGHDUWKPRYLQJWHFKQLTXHV
7KHPRQHWL]HGYDOXHVRIHQYLURQPHQWDOJDLQVDUHDOVRSURYLGHG
,QGLFDWRU :LWKRXW*36
*36
LQVWUXPHQWHG 9DULDWLRQ :HLJKWLQJIDFWRU 6DYLQJV¼
*:3NJHT&2    ¼NJHT&2 
$3NJHT62    ¼NJHT62 
(,NJHT32    ¼NJHT12 
32&3NJHT&+    ¼NJHT&+ 
73NJHT'&%    QD QD
)XHOFRQVXPHG/    ¼/ 
2YHUDOO     
6RXUFH)UHQFKPLQLVWU\RIHFRORJ\VXVWDLQDEOHGHYHORSPHQWWUDQVSRUWDQGKRXVLQJ0(''7/
QDQRWDYDLODEOH
'HVSLWH XQFHUWDLQWLHV VXUURXQGLQJ WKHVH ILJXUHV RQH FDQ FOHDUO\ REVHUYH WKDW PRVW RI WKH VDYLQJV
RULJLQDWHGIURPWKHFRVWRIIXHOQHHGHGWRFRPSOHWHWKHHDUWKZRUNaRIDOOVDYLQJVLHa¼P
7KH GHFUHDVH LQ WKH HPLVVLRQ RI *:3 VXEVWDQFH DQG WKHVH DIIHFWLQJ WKH UHPDLQLQJ LQGLFDWRUV RQO\
UHSUHVHQWHGaDQGRIDOOVDYLQJV UHVSHFWLYHO\7KH WRWDOVDYLQJVIRUDNPORQJHDUWKZRUN
\DUG ZRXOG DPRXQW WR XS WR  ¼ %HVLGHV LW LV SRVVLEOH WKDW WKH ILQDQFLDO FRVW RI DFLGLILFDWLRQ
HXWURSKLFDWLRQDQGR]RQHFUHDWLRQLQGLFDWRUVPD\EHZLGHO\XQGHUHVWLPDWHG7KLVLVGXHWRWKHIDFWWKDWL
WKHLQYHQWRU\RIFRPSRXQGVLQYROYHGLQWKHEDODQFHRIWKHVHLQGLFDWRUVLVQRWH[KDXVWLYHWRGDWHDQGLL
EHFDXVHWKHLUFRPSUHKHQVLYHLPSDFWRQWKHHQYLURQPHQWDQGOLYLQJRUJDQLVPVLVQRW\HWIXOO\XQGHUVWRRG
,W LV ZRUWK QRWLFLQJ WKDW GXH WR WKH VFDUFLW\ RI GDWD LQ WKH OLWHUDWXUH ZHLJKWLQJ IDFWRUV XVHG LQ WKH ,
PRQHWDU\FDOFXODWLRQVUHIOHFW WKHHQYLURQPHQWDOSULRULWLHVRI WKH&KLQHVHVRFLHW\+HQFHJDLQHGILJXUHV
PLJKWEHVLJQLILFDQWO\GLIIHUHQWSUHVXPDEO\KLJKHULQWKH(8
)LQDOO\ LW LVKLJKO\SUREDEOHWKDW WKHFRVWRIFUXGHRLOZRXOGFRQVLVWHQWO\ LQFUHDVH LQ WKHQHDU IXWXUH
WKXVFRQWULEXWLQJWRPDLQWDLQ WKHFRQWULEXWLRQRIIXHOUHODWHGVDYLQJVKLJK8QOLNHWKHFRVWRIRLODQGLQ
WKHDEVHQFHRIIXUWKHUDWWHQWLRQEHLQJSDLGWRHQYLURQPHQWDOFRQVHUYDWLRQHJWKURXJKWKHZLOOLQJWRSD\
PRUHWRSUHVHUYHWKHVDIHJXDUGVXEMHFWVWKHYDOXHRIZHLJKWLQJIDFWRUVIRUWKHHQYLURQPHQWDOLQGLFDWRUV
PD\ QRW VLJQLILFDQWO\ LQFUHDVH 7KLV LQGLFDWHV WKDW L WKH RYHUDOO VDYLQJV DOPRVW OLQHDUO\ LQFUHDVH DV D
IXQFWLRQRIWKHFRVWRIIXHODQGLLIURPDSHFXQLDU\SRLQWRIYLHZWKHHQYLURQPHQWDOFRQFHUQVUHODWHGWR
SROOXWDQWHPLVVLRQZRXOGKDUGO\SUHYDLORYHUIXHOFRVWV
&RQFOXVLRQDQGSHUVSHFWLYHV
7KHGLPHQVLRQVRIWKHILQDOZRUNRIWKH*36LQVWUXPHQWHGK\GUDXOLFH[FDYDWRUZHUHLQFOXGHGLQWKH
UDQJHRIWHQFHQWLPHWUHVIURPWKHWKHRUHWLFDOSURILOH%HVLGHVWKHFRQVWUDLQWVLPSRVHGIRUWKHZRUNGLGQRW
VLJQLILFDQWO\DIIHFWWKHSURGXFWLYLW\RIWKHPDFKLQHERWKDVDIXQFWLRQRIWKHWUDQVSRUWGLVWDQFHDQGQDWXUH
RI H[FDYDWHG HDUWK 7KH REWDLQHG DFFXUDF\ DOORZHG UHGXFLQJ WKH QHHG WR XQGHUWDNH ILQLVKLQJ RI WKH
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
WRSRJUDSK\$V DPDWWHU RI IDFW EHVLGHV OLPLWLQJ WKH ULVN RI DFFLGHQWV IRU VWDII RQ WKHJURXQG UHGXFHG
ILQLVKLQJDOVRPHDQVUHGXFHGPDFKLQHU\XVDJHWLPHIRUWKHVDPHUHVXOWZKLFKUHGXFHGE\FORVHWRWKH
RYHUDOO FRQVXPSWLRQ RI IXHO DQG WKH HQVXLQJ HPLVVLRQV RI SROOXWDQWV LQWR WKH DWPRVSKHUH )LQDOO\ WKH
PRQHWL]DWLRQ RI WKH HQYLURQPHQWDO LQGLFDWRUV LQGLFDWHG WKDW PRVW RI WKH *36LQGXFHG VDYLQJV UHVXOWHG
IURP WKH FRVW RI FRQVXPHG IXHO DQG WKH UHVXOWLQJ UHGXFHG HPLVVLRQ RI JOREDO ZDUPLQJ SRWHQWLDO
VXEVWDQFHV
$FNQRZOHGJPHQWV
7KLVZRUNZDV ILQDQFLDOO\ VXSSRUWHGE\ WKH$157 LQVWLWXWLRQ7KH DXWKRUVZRXOG OLNH WR WKDQN WKH
PDQ\ FRQWULEXWRUV WKDW VXSSRUWHG WKLV VWXG\ 6,7(&+ DQG 75,0%/( VWDII ' /HZLV ' &ROLQ 30
)HUUDQW DQG< 3LQVDUG7KDQNV DUH DOVR GXH WR WKH UHSUHVHQWDWLYHV RI WKH1*(*URXS$ /DOHYHH0
'XQDQG*3LRGHOOD<3HUULGR3*XHULQ')HUPDXGDQG3*ORULHX[7KHDXWKRUV DFNQRZOHGJH%
0XUHVDQIRUKLVZRUNLQHGLWLQJWKLVPDQXVFULSW
5HIHUHQFHV
%DUH-&/LIHF\FOHLPSDFWDVVHVVPHQWUHVHDUFKGHYHORSPHQWVDQGQHHGV&OHDQ7HFKQRORJLHVDQG(QYLURQPHQWDO3ROLF\

%DUH-&*ORULD73(QYLURQPHQWDOLPSDFWDVVHVVPHQWWD[RQRP\SURYLGLQJFRPSUHKHQVLYHFRYHUDJHRIPLGSRLQWV
HQGSRLQWVGDPDJHVDQGDUHDVRISURWHFWLRQ-RXUQDORI&OHDQHU3URGXFWLRQ
(FRELODQ(QYLURQPHQWDOOLIHF\FOHLQYHQWRU\RIFHPHQWSURGXFWLRQ&3$&(0,LQ)UDQFH)LQDOUHSRUWIRUWKH)UHQFK
WHFKQLFDODVVRFLDWLRQRILQGXVWULHVRIK\GUDXOLFELQGHUV
(XURELWXPH3DUWLDOOLIHF\FOHLQYHQWRU\RU©(FRSURILOHªIRUSDYLQJJUDGHELWXPHQJUDGH)LQDOUHSRUWS
*RHGNRRS0-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7KH(FR,QGLFDWRU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$35p
&RQVXOWDQWV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1/S
*RHGNRRS0	6SULHQVPD57KH(FRLQGLFDWRU$GDPDJHRULHQWHGPHWKRGIRUOLIHF\FOHLPSDFWDVVHVVPHQW
0HWKRGRORJ\UHSRUW3Up&RQVXOWDQWV%9S
+XJUHO&	-RXPDUG5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S
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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